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Headquartered in Houston, USA was established 
in 1995 with 8,800 employees working at sites 
in Texas, Florida, and Alabama 


Our mission is to provide safe, high-quality, 
best-value space operations, services and 
technologies to our customers 


World leader in Space Operations 


• Space Flight Mission Operations 

• Space Systems Integrated Logistics 

• Space Systems Integration and Program 
Management 

• Space Systems Ground Operations and 
Processing 

• Space Systems Flight Software 


Successfully completed end-to-end processing 
for 56 Space Shuttle Missions 
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> USA's Space Flight Operations Contract represented the integration of 12 
NASA contracts that were previously managed by dozens of independent and 
diverse contractors 


• Goal was to reduce the overall cost of human space flight while 
maintaining the most demanding standards for safety and mission success 

> In support of this goal, a project team was chartered to replace 18 legacy 
Space Shuttle nonconformance processes and systems with one fully 
integrated system 

• Problem Reporting and Corrective Action (PRACA) processes provide a 
closed-loop system for the identification, disposition, resolution, closure, 
and reporting of all Space Shuttle hardware/software problems 

• PRACA processes are integrated throughout the Space Shuttle 
organizational processes and are critical to assuring a safe and successful 
program 
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> Primary Project Objectives 

• Develop a fully integrated system that provides 
automated workflow with electronic signatures 

• Support multiple NASA programs and 
contracts with a single "system" architecture 

• Define standard processes, implement best practices, and minimize 
process variations 

• Reduce system operating costs and supportability risks 

How do you integrate multiple diverse systems when the business 
and system requirements are not approved or even fully defined? 

How do you get multiple customers to buy-in to a 
common process and system when historically they had 
complete independence and control? 

USA 
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> Develop a configurable system that can be tailored by the user community as 
new business processes are defined and customer buy-in evolves 


> A configurable system allows many functions to be data driven, allowing 
users to configure and implement changes without software code impacts 

• Data Integrity Drivers - Value Lists, Validation Rules, and Security 

• Automated Workflow, Electronic Signatures, and E-Mail Notifications 

• Data Entry Screens 

• Change Tracking and Audit 

• In Box and Assignment Lists 

• Page and Field Level Help 

• System Interfaces 

• Search and Reporting 

• Fail-Over Architecture 

USA 
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> Configurable systems allow development to proceed without a finalized 
business process 

> Highly flexible and robust design that can support Enterprise, Contract, 
Program, and/or Organizational processing 

> Users can control process change implementations more efficiently 

> Software code changes are minimized\eliminated 

• Increased reliability and reduced downtime 

• Reduced testing and verification 

• Reduced system maintenance cost 

> Reusable Software Code 
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> Design for Flexibility and Growth 

• Determine the primary configuration drivers (i.e. Contract, Organization, 
and/or Process Variations) 

• Evaluate requirements to identify items that would benefit from a 
configurable design 

- High Risk requirements - details are not fully defined 

- Unique functionality required to support different contracts, 
organizations or processes 

- Areas where you anticipate change as the business process evolves 

- Reusable functions 

> Consider hard-coding functions that will be applied across the application and 
flexibility is not required or necessarily desired such as core business 
requirements 
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Cost benefits maximized with 
a Balanced approach 
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> Legal Values (or LOV) represents a list of valid values a user may select from a 
pre-defined list 

> LOV maintained in a central table and dynamically derived 

• LEGAL_CODE_HDR- Groups the different legal value lists 

- CODE NAME - Equates to the data field on a screen that is linked to the LOV 

- OWNERTYPE - Defines who can update\maintain LOV 

• LEGAL CODES - Contain the actual individual values 

- ACTIVEJND - Allows the user to deactivate a value without removing it from the list 

- EFF DATE - Identifies when the value became effective 

• LEGALCODELINK - Allows values to be filtered based on another value\field 

- LINK TYPE and LINK SEQ - Identifies the source field for the sub-filtering 
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Create# drt l egaJ Value 


mm QmSL A£ffJfe*Ji> 

&sm& 1XB& 8 \swte 


Order Value 


Create /Update legal Value 


a Audi inter reabon 


/ Code Name 


Space Shuttie Viasion Number 


Mission 


Code Name: CATEGORY 


Active: I Yes 


SSPClosecut 


Short Description: lEnectr.lt; category 


Equipment end-tem or hard ware serial 
number 


SSPCR 
SSP Closecut 


Long Description: 


Defines the mission, equipment, facility etc affected and/or impacted b_. the change request 


Form Type SSPCR 

SSPClosecut 

CR 


ManufacturmgXprocessmg building cr 
work area 


Form Type SSPCR 

SSP Cloaecut 
CR 


Mot associated v/ith any specific flight, 
end-item, or facility 


Inserted By 'On: USAFLAFLEf.lMIMJ 06/04/2009 07:35 43 AM 
Last Updated By/On: USATX\BROWNMA 04/25/20 11 02:50 33 PM 


Form Type SSP Closeout 
CR 


Code Name 


Values 


Workflow 


Add Another Value 


Cancel 


Workflow 


Value: Mission 


Order:| 10 


Active: Yes 


Effective: 06/04:2009 


Short Description: | Space Shuttle Mission tlumbet 


eo c fc PO C. 

so cr initi ator 


Workflow 


Long Description: 


Defines Effectivit, by mission or STS cycle 


Workflow 


Workflow 


Workflow 


Selected: 


SSP CR 

SSP Closeout CR 


Values are 
filtered by 
Form Type 


Inserted By/On: USAFL'-FLEMMIMJ 06/04/2009 07:36 05 AM 
Last Updated By'On: USATX\BROWNMA 04/25/20 11 02:42:58 PM 
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Named LOV j - Seled Named LQV 

No jj 


Display Extra Values 
Display Null Value (yes H 
Null Display Value 

Cascading LOV Parent Item(s) f 
List of values definition 


- Select- 


Null Return Value %null% 


SELECT CODE_VALUE "D", CODE_VALUE r, R" 

FROM CMST_LEGAL_CODES_ACTIVE_VW V, cmst_legal_code_link L WHERE CODE_NAHE 
= 'CATEGORY' and v. legal_code_seq=l . legal_code_seq 

and L. link_type= ' CR_F0RM' and L. link_seq=: P2004_CR_F0RH_SEQ 
ORDER BY CODE ORDER 


Create or edit static List of Values 
Create Dynamic List of Values 

O List of Values Examples 



Change Request CR000790 




SSP CR Page 2 




Next Step: | 


Go\ 
Save Updates 


CR Number 

CR000790 


Space Shuttle Program 
Change Request 


Page 2 of 2 


Elements Affected: 

F Orbiter 
F External Tank 
r GSE 

^Processing 

? 

Changjxffnpact: 

F Performance 
F Schedule 
F Transition 


^?Add CR Effeclivity - Windows Internet f'xplniei 


Add Lffecttvtty 


SAFE 


Category: 

1 Mission 


- Select- 


cnEEtaiMHrM 

Comments: 

Equipment ^ 


Facility 


Non-Flight Specific 


Display Order |20 


And Subs F 


li 


Screen: 2C0< 

^ jUsen USA7XMR0WNMA 


Current Build: C.06.00 3/14/201 1 
Curator, RDM: Mark A. Brown 
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Example 2 - Validation Rules 





> Validation Rules are used to ensure compliance with customer, company, 
organizational, and system data requirements 

> Validation Rule configuration design generates an SQL statement that is 
evaluated when a Button is selected or a Workflow step is processed 

> System will not commit changes until all validation errors are resolved 


Please enter a Last Name 
Please enter a First Name 
Please select an Organization 


• users 

o Create*-*; User 
Organization; 

'.yorrt)o»v Configuration 

Fnlomatea e-Mail 
CftConfauratton 


££.B.e.as>y.I.re,e.s 

Board Configuration 
i-i Qiito Sffi ssHrls 
EUflCtBsEtuitaa 

H cgum^nl UTg t . 
Loqal Values 
LliSfiositjons 
•validation Rules 
Q'rectrre Temp lates 
-•»on Template 


SaiMiBolas 


User 




Intnx Configuration 
Search Contlquration 
SfififlLtS 

Meri.u C.anflflucattfln 

Field Help Configuration 

fij.M n tt a . T f. atK l.ng 

Mews and Information 
Application Items 

amltas 
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ition Rule 


RULE_SEQ (PK) - NUMBER(22) 
RULE_NAME- VARCHAR2(1 00) 
ACTIVE_IN D — VARCH AR2(3) Y/N) (LV) 
RULE_ORDER- NUMBER(22) 
RULE_DESCRIPTION - VARCHAR2(500) 
RULE_TYPE - VARCHAR2(50) 
PAGE_NUM - NUMBER(22) 
RULE_COMMENTS- VARCHAR2(1 000) 
INSERTJD - VARCHAR2(30) 
INSERT_DTTM - DATE 
LAST_UPDATE_ID- VARCHAR2(30) 
LAST_UPDATE DTTM- DATE 


RULE_VALIDATIONS 

VALIDATIONJ3EQ (PK) - NUMBER(22) 
RULE_SEQ (FK) - NUMBER(22) 
VALIDATION_ORDER - NUMBER(22) 
PAGEJTEM - VARCHAR2(255) 
TABLE_NAME- VARCHAR2(30) 
FIELD_NAME- VARCHAR2(30) 
PAGE_ITEM2-VARCHAR2(255) 
TABLE_NAME2-VARCHAR2(30) 
FIELD_NAME2-VARCHAR2(30) 

CONDITION - VARCH AR2(30) 
VALIDATION_TEXT - VARCHAR2(500) 
MESSAGE_TEXT- VARCHAR2(500) 
VALIDATION_COMMENTS- VARCHAR2(1 000) 
INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID- VARCH AR2(30) 

LAST UPDATE DTTM -DATE 


RULE_VAL_CONDITIONS 

CONDITION_SEQ (FK) - NUMBER(22) 
VALIDATION_SEQ (FK) - NUMBER(22) 
PAGE_ITEM - VARCHAR2(255) 
TABLE_NAME- VARCHAR2(30) 
FIELD_NAME- VARCHAR2(30) 
CONDITION_TYPE - VARCHAR2(20) 

CON DITION_TEXT- VARCH AR2(500) 
INSERTJD - VARCHAR2(30) 
INSERT_DTTM - DATE 
LAST_UPDATE_ID- VARCHAR2(30) 
LAST_UPDATE_DTTM- DATE 


RULE_BUTTONS 

RULE_SEQ (PK, FK) - NUMBER(22) 
BUTTON (PK, FK) — VARCHAR2(30) 
RULE_ORDER - NUMBER(22) 
INSERT_ID - VARCHAR2(30) 
INSERT_DTTM - DATE 
LAST UPDATE ID - VARCHAR2(30) 
LAST UPDATE DTTM- DATE 


WORKFLOW_STEPS_RULES 

WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22) 
RULE_SEQ (PK, FK) - NUMBER(22) 
RULE_ORDER - NUMBER(22) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 

LAST_U PDATE_ID - VARCHAR2(30) 

LAST UPDATE DTTM- DATE 
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xploiei 


Delete 


Order: j 10 


Active:] Yes 




■Apply Changes 


Selected: 


Available: 


Comments: 


Current Build: 0 05 0C 


CuratonRDM: Mart A. Bra' 


Add Condition 


CorKSsts<^nA 


I CreoWErtt Validation Rue 


Rule Name: J2-01 

Description: | ./auclate User Information Mandatory Data 


40 cf 500 
Rule Type: I ^dmin 


Screen: 1 2 - Create/Update User 
Comments: I 






/MdValBWkn | 

Copy Vali1ainn(s} 

Delete Va idation(s) 

! Save 






■ 


I Applies to Buttons 


Add Another User (ADD) 

Cancel (CANCEL) 

Retreive User Info (ACTIVE DIRECTORY UPDATE) 


Create (CREATE) 
Save (SAVE) 





a Audit luformulkyt 


Inserted By -On: U S ATXAB R OWN M A 04-W20 1 1 0 1 .04: 1 1 PM 

last Updated By-On: U S ATXsB R OWN M A 04/21/201 1 02:27:47 PM 


Conditions may be applied to a 
Validation Rule to limit the 
applicability of the rule 


S£Saa£Sl2Lie£_21| 


Order |20 

Page Item: | Name (P2_NAME) 
Corafilion: | Item is not null 
Validation Text: | 

Message Text: |pi 63se enter a Users 


Oashtosrd Fc? visrvtl 


Inserted By On: USATX\BROvVNMA04/06.'2011 01 04.45PM 
Last Updated By-On: USATX-BRO'A-riM* 04/05-20 11 03 05 58PM 


jj»er USAIXiBSOWTIOA 


asstoscerP ac a iP2 SEARCH i TE M£ ) 

A dvancer: Search P2 ADVANCED SE-AP CH (JST 


mmi 

1 * 1 $ 


Cop/Ccfidiloni.sj 


Celete Ccndibcn{S} 





ConUtion 

C»ndtior»Te« 


r Ajl«r;iP> aC'TVE SNOCATOR 



s* ©v.ual to 

Ye» 

1-1 
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Validation Function 


I Validation 


Or&anteitSoft jr f fm»1 Prcfhtencc 


Create /UjxtoteUser 


Page Validation: 1 of 1 Name: Get Screen Error Messages 


Cancel 


Show All Validation Error Message Conditions Security Configuration Comments 


Page: 2 Create/Update User 


* Name jGet Screen Error Messages 


* Sequence pO 


Type Function Returning Error Text 


Validation Expression 1 


REIURH CKST_VALIDATION_EACK. 3ET_ERROR_KES SAGES (null, :AFF_FAGE_ID, : REQUEST, null, null) 


Pieas6 enter a Last Name 
Please enter a First Name 
Please select an Organization 


Add Another User 




Active: 


CURF Required:| Yes 


CURF Received: No 


Approved: j Yes 


Function (GET_ERROR_MESSAGES) 
processes each configured 
validation rule and identifies errors 

Errors are combined into a single 
message and displayed on the 
corresponding screen header 

System will not commit changes 
until all validation errors are 
resolved 


Retiene User Info 


USATa’EROvVNMA 




Employee ID: |020102 


Name: |Brown Mart 


iszgCa&sz 
validation Ruies 
6ssiaoJ_«cQpjila 


Email: |M3f*ABrown@usa-sp3C60ps com 


Phone: |28 1282-5530 


OOO'OOO-OOOO 


000/000-0000 


SfeSuiiULEMtas 


Company: | United Space -liiance. LLC 


| Organization: p Setect 


Department p2500 


82fiS& 


Floor: [2 


Building: |HOU3TON006 


Room: 


ZimLQSiS 

AUlJliD25iifi!> 


User Homepage: |lnbo» 


Vlewl Brown 


Default T ab: | Chan ge Request- 






Behind the Scenes 


FOR validations IN (SELECT V.* FROM CMST_RULES R, CMST_RULE_VALI DATI ONS V, CMST_RULE_BUTTONS RB 

WHERE R . RULE_SEQ = RB.RULE_SEQ AND R. PAGE_NUM = p_page_numbe r AND RB. BUTTON = p_request AND R.RULE_SEQ = V.RULE_SEQ 
AND V . PAGE_I TEM IS NOT NULL AND NVL ( R. ACTIVE_IND, ' No' ) = 'Yes' AND ( v_cr_f orm_seq IS NULL OR v_cr_f orm_seq 

IN (SELECT CR_FORM_SEQ FROM CMST_RULE_CR_FORMS WHERE RULE_SEQ = R . RULESEQ ) ) ORDER BY R . RULE_ORDER , V . VALIDATI ONORDER) 

LOOP 

v_run_val : = TRUE; 

--CHECK ALL CONDITIONS TO SEE IF THE VALIDATION SHOULD RUN 

FOR condition IN (SELECT PAGE_ITEM, TABLE_NAME , FIELD_NAME , CONDITION_TYPE, CONDI TION_TEXT 
FROM CMST_RULE_VAL_CONDITI ONS 
WHERE VALIDATI ON_SEQ = validat ions . VALI DAT IONSEQ 
AND PAG E_ I TEM IS NOT NULL) 

LOOP 

v_sql := 'SELECT 1 FROM DUAL WHERE ' I I CMST_SQL_PACK .GET_SQL_COMPARE_TEXT (GET_ DATATYPE ( condition . CONDI TION_TE XT ) 

, G ET_ PAG E_ I TE M_QU ER Y_T E XT (condition . PAGE_ITEM) , condition . CONDI TION_TYPE, condition . CONDI TION_TEXT ) ; 

BEGIN 

execute immediate v_sql INTO v_count 
EXCEPTION 

WHEN NO_DATA_FOUND THEN v_count := 0 
WHEN OTHERS THEN v_count := 1; 

END; 

FALSE 


Loop through Rules to 
generate SQL 


IF v_count = 0 THEN v_run_val 

EXIT; --NO REASON TO GO ON, EXIT THE LOOP AND DON'T RUN THE VALIDATION 
END IF; \ 

END LOOP; 

IF v_run_val THEN 

IF UPPER (validations .VALI DATION_TEXT) = ' SYS DATE' THEN 

v_sql := 'SELECT 1 FROM DUAL WHERE TO_DATE (V ( " ' || va lidat i ons . PAGE_ITEM || 
T RU N C ( ' I validations . VALIDATI ON_TEXT || ')'; 

ELSE 

IF validations . PAGE_ITEM2 IS NOT NULL THEN 
v sql := 'SELECT 1 FROM DUAL WHERE ' 


) , ' ' MM/DD/YYYY' ' ) 


II validations. CONDITION || 


CM S T_S QL_ PAC K . GET_SQL_COMPARE_TEXT ( GET_DATATY PE (validations . VALIDATI ON_TEXT ) , GET_PAGE_I TEM_QUERY_TEXT (validations 
validations .CONDITION, GET_PAGE_ITEM_QUERY_TEXT (validations . PAGE_ITEM2 ) ) ; 

ELSE 

v_sql := 'SELECT 1 FROM DUAL WHERE ' || CMST_SQL_PACK. GE 1 ^ 

, GET_PAGE_ITEM_QUERY_TEXT (validations. PAGE_IT/ 

END IF; 

END IF; 

BEGIN . 

execute immediate v_sql into v_count; ^ ^ \ 

exception ; r » ^ 

WHEN OTHERS THEN v count : 0; 

END; ^ 

0 THEN v errors : = v errors I I validations . MESS 


SELECT 1 FROM DUAL WHERE V ( ' P2_NT_ID ' ) IS NOT NULL 
SELECT 1 FROM DUAL WHERE V('P2_NAME') IS NOT NULL 
SELECT 1 FROM DUAL WHERE V ( ' P2_LAST_NAME ' ) IS NOT NULL 
SELECT 1 FROM DUAL WHERE V ( ' P2_FIRST_NAME ' ) IS NOT NULL 
SELECT 1 FROM DUAL WHERE V ( ' P2_EMAILID ' ) IS NOT NULL 
SELECT 1 FROM DUAL WHERE V ( ' P2_PHONE ' ) IS NOT NULL 
SELECT 1 FROM DUAL WHERE V ( ' P2 COMPANY DESCR ' ) IS NOT NULL 


IF v_count 
END IF; 

END IF; 

END LOOP; 
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> Workflow is the automation of a business process where information is 
passed from one state to another for action in accordance with a set of pre- 
defined business rules 

• Configurable workflow design includes a current workflow step, potential 
next step(s), assignee information, e-mail notifications, and automated 
process activities 

• Workflow is accomplished by the user selecting the next appropriate step 
from a list of pre-defined\configured options and the system performing 
the associated activities 
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Example 3 - Saftiple Workflow 

-t ■■Ki 


t^N 


Initiator ln £'“ ,e 



Assign 

^ Pre-CRG Evaluations 
based on Configuration 


- 


Evaluate 
Change Request 

- 


Evaluate 
Change Request 

- 







Current Step Next Step Options 


Step Event 
Functions 


Spawned 

Workflow 
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Change Request CR000773 


Next Step: I Approve CR - Submit to CMO - 


SSP CR Page 1 


SSP CR Page 7 f Attachments (3) f Evaluations f CR Processing f DispositiC Approve CR - Submit to CMO 



> Based on the workflow configuration, the user is presented with one or more 
Next Step options 

> System determines the processing requirements and opens a pop-up that is 
dynamically generated based on the selected Next Step 


> System runs the Validation Rules, processes the required updates, and 


notifies the affected users 
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WORKFLOW 


WORKFLOW_STEPS 


WORKFLOW_SEQ (PK) - NUMBER(22) 
WORKFLOW_NAME - VARCHAR2(50) 
WORKFLOW_DESCR - VARCHAR2(500) 
OWN E R_ORG_S EQ - NUMBER(22) 
APPLIES_TO - VARCHAR2(30) (LV) 
ACTIVEJND- VARCHAR2(3) (LV- Yes/No) 
INSERTJD - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID - VARCHAR2(30) 
LAST_UPDATE_DTTM- DATE 


WORKFLOW_STEP_SEQ (PK) - NUMBER(22) 
WQRKFLOW_SEQ (FK) - NUMBER(22) 
WORKFLOW_STEP_ORDER - NUMBER(22) 
WORKFLOW_STEP_N UMBER - VARCHAR2(10) 
WORKFLOW_PHASE - VARCHAR2(25) (LV) 
WORKFLOW_STATUS - VARCHAR2(20) (LV) 
WORKFLOW_STEP NAME - VARCHAR2(75) 
V\ORKFLOW_CURRENT_STATE - VARCHAR2(75) 
WORKFLOW_REQUESTED_STATE - VARCHAR2(75) 
WORKFLOW_COMPLETED_STATE - VARCHAR2(75) 
FIRST_STEP_TYPE - VARCHAR2(20) (LV) 

REASSIGN JND - VARCHAR2(3) (LV- Yes/No) 
REASSIGN JTABLE_NAME-VARCHAR2(50) 
REASSIGN_FIELD_NAME- VARCHAR2(50) 

U PDATE_POC_IN D - VARC H AR2 (3) (LV- Yes/No) 
SIGNATUREJND - VARCHAR2(3) (LV- YesMo) 
STEP_EVENT - VARCHAR2(25) (LV) 
INTEGRATED_REPORT - VARCHAR2(10) (LV) 
VALIDATE_DIR_IND- VARCHAR2(3) (LV- Yes/No) 
ASSIGN_TO_IND- VARCHAR2(3) (LV- Yes/No) 
ASSIGN_TO_DEF_TYPE - VARCHAR2(20) (LV) 
ASSIGN_TO_RO_IND - VARCHAR2(3) (LV- Yes/No) 
ASSIGN_TO_DEF_TABLE- VARCHAR2(50) (LV) 
ASSIGN_TO_DEF_FIELD - VARCHAR2(50) (L V) 
ASSIGN_TO_ORG_SEQ - NUMBER(22) 

ASSIGN TO_NT_SEQ - NUMBER(22) 
ASSIGN_TO_ORG_LABEL - VARCHAR2(30) (LV) 
ASSIGN_TO_NAME_LABEL-VARCHAR2(30) (LV) 
REASON_CODE_NAME- VARCHAR2(50) 
REASON_LABEL- VARCHAR2(20) (LV) 
REASON_TABLE_NAME- VARCHAR2(50) 
REASON_FIELD_NAME- VARCHAR2(50) 

U PDATE_M U LTI_I N D - VARC H AR2 (3) (LV- YesVNo) 
UPDATE_TABLE_NAME- VARCHAR2(50) 
UPDATE_FIELD_NAME-VARCHAR2(50) 
WORKFLOW FILE_NAME - CLOB 
WORKFLOW_HELP - VARCHAR2(2000) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 

LAST_U PD ATE_ID - VARC HAR2 (30) 

LAST_UPDATE DTTM - DATE 


WO RKF LOW_HI STORY 


WORKFLOW_HIST_SEQ (PK) - NUMBER(22) 
ITEM_TYPE - VARCHAR2(50) 

ITEM_SEQ - NUMBER(22) 
WORKFLOW_STEP_SEQ (FK) - NUMBER(22) 
WORKFLOW_PHASE - VARCHAR2(50) 
WORKFLOW_STATE - VARC HAR2( 1000) 
WORKFLOW_START_DTTM - DATE 
WORKFLOW_END_DTTM - DATE 
CYCLE_TIME - NUMBER(22) 
ASSIGNED_TO_NT_SEQ- NUMBER(22) 
ASSIGNED TO_NAME- VARCHAR2(60) 
ASSIGNED TO_ORG - VARCHAR2(20) 
COMPANY_DESCR - VARCHAR2(30) 
DEPARTMENT - VARCHAR2(1 0) 
PERFORMEND_BY_NT_SEQ - NUMBER(22) 
PERFORMEND BY_NAME - VARCHAR2(60) 
COMMENTS- VARCHAR2(4000) 

REASON - VARC HAR2 (4000) 
REPORTING_SYSTEM - VARCHAR2(50) 
INSERTJD - VARCHAR2(30) 

INSERT_DTTM - DATE 


Custom tables\fields 
can be added to support 
application unique 
requirements 


WORKFLOW_APPLICA BILITY 


WORKFLOW_APPLICABILITY_SEQ (PK) - NUMBER(22) 
WORKFLOW_SEQ (FK) - NUMBER(22) 
APPLIES_TO_SEQ - NUMBER(22) 

REVIEW_TYPE - VARCHAR2(40) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID- VARCHAR2(30) 

LAST_U PD ATE_DTTM - DATE 
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WORKFLOW_CE_C RITERI A 


WORKFLOW_STEPS_NEXT 

WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22) 
WORKFLOW_STEP_NEXT_SEQ (PK, FK) - NUMBER(22) 
WORKFLOW_STEP_ORDER -NUMBER(22) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 

LAST UPDATE_ID- VARCHAR2(30) 

LAST UPDATE DTTM -DATE 


WORKFLOW CE CRITERIA SEQ (PK) - NUMBER(22) 
WORKFLOW STEP_CE SEQ (FK) - NUMBER(22) 
TABLE_NAME- VARCHAR2(50) 

FIELD_NAME- VARCHAR2(50) 

OPERATOR - VARCHAR2(10) (LV) 

VALUE_LIST- VARCHAR2(4000) 

INSERTJD - VARCHAR2(30) 

INSERT_DTTM - DATE 
LASTJJPDATEJD- VARCHAR2(30) 

LAST UPDATE DTTM -DATE 


WORKFLOW STEPS CE HDR 


WORKFLOW_STEPS_CE 


WORKFLOW STEP_CE_H DR_SEQ (PK) - NUMBER(22) 
WORKFLOW_STEP_SEQ (FK) - NUMBER(22) 
REVIEW_TYPE - VARCHAR2(40) (LV) 

POC_ORG_SEQ (FK) - NUMBER (22) 

POC_NT_SEQ (FK) - NUMBER(22) 

CE_DUE_DAYS- NUMBER(22) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID- VARCHAR2(30) 
LAST_UPDATE_DTTM - DATE 


WORKFLOW_STEP_CE SEQ (PK) - NUMBER(22) 
WORKFLOW_STEP_CE_HDR_SEQ (FK) - NUMBER(22) 
CEJD-NUMBER(22) 

CE_DUE_DAYS-NUMBER(22) 
ASSIGNED_TO_ORG_SEQ (FK) - NUMBER (22) 
ASSIGNED TO NT SEQ(FK) - NUMBER (22) 
INSERTJD" VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST.UPDATEJD - VARCHAR2(30) 

LAST UPDATE DTTM -DATE 


WORKFLOW_STEPS_EMAIL 


WORKFLOW EMAIL DYNAMIC 


WORKFLOW_STEP_EMAIL_SEQ (PK, FK) - NUMBER(22) 
WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22) 
SORT_ORDER - NUMBER(22) 

EMAIL_TYPE - VARACHAR2(20) (LV) 

EMAIL_IND- VARCHAR2(3) (LV- Yes/No) 
EMAIL_SUBJECT - VARCHAR2(4000) 

EMAIL_TEXT - VARC HAR2 (4000) 
EMAIL_EXTERNAL_IND- VARCHAR2(3) (LV- Yes/No) 
REPORT_SEQ - NUMBER(22) 

INSERTJD - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE ID - VARCHAR2(30) 

LAST UPDATE DTTM -DATE 


WORKFLOW_STEPS_RULES 

WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22) 
RULE_SEQ(PK, FK) - NUMBER(22) 
RULE_ORDER- NUMBER(22) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID - VARCHAR2(30) 
LAST_UPDATE_DTTM- DATE 


WORKFLOW_EMAIL_DYNAMIC_SEQ (PK, FK) - NUMBER(22) 
WORKFLOW_STEP_EMAIL_SEQ (FK) - NUMBER(22) 
EMAIL_TYPE - VARCHAR2(50) 

TO_CC - VARCHAR293) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID - VARCHAR2(30) 

LAST UPDATE DTTM -DATE 


WORKFLOW_EMAIL_STATIC 

WORKFLOW_EMAIL_STATIC_SEQ (PK, FK) - NUMBER(22) 
WORKFLOW_STEP_EMAIL_SEQ (FK) - NUMBER(22) 
ORG_SEQ (FK) - NUMBER (22) 

NT_SEQ(FK) - NUMBER(22) 

TO_CC - VARCHAR293) 

INSERT_ID - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID- VARCHAR2(30) 

LAST UPDATE DTTM -DATE 


Application specific tables 


USA 


United Space Alliance 






uration 


Delete 


Active: | Y es 


Description: 


Wain Workflow 


in cation 


interna! 

Review 


Sponsorship 


Sponsor 

Review 


Sponsorship 


Selected: 


Beard 

Scheduling 

in Cation 


Disposition 


Process CR 


Disposition 


• Workflow header identifies the type of 
workflow and applicability 

• Workflow steps include the specific processing 
instructions for each step 

• Workflow Assignments 

• Step Event Processing 

• Dynamic Field Updates 

• E-Mail Notifications 

• Report Generation 
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Workflow Steps 


Work Bow Steps 


Goj Actions | Reorder | Copy j Add Step | Delete | Save | 


Select Qroer P Step Phase Current Stole Requested Stuta Step tvenl SlepJipe II 


CMC 

Processing 


Initiating Change 
Proposal 

In Internal Review 

In Sponsor Approval 

In Sponsor Peer 
Review 

In Internal Board 
Review 

Processing Charge 
Proposal 

Scheduling Child CR 


innate Change Proposal 


Request interna: Review / 

Concurrence 

SufcmS for Approval 

Request Spenser Peer 
Review 

Request Internal Board 
Review 

Approve CR - Submt to 
CKO 

N/A - Child CR First Step 


Create Child 
CR 


10e in Board 
Review 


11C In Board 
Review 


Returned for Update Return to Initiator for 
Correction 

Processing Outside of Process Outside of Board 
Board 

Processing Outside of Process Outs*de of Board 
Board 

Ir Board Review Schedule to Bcarc 

Ch»d CR Scheduled for Schedule to Board 
Board Review- 


Process CR Process Child 
CR OSS 


Process CR Process Child 
CR 


r 

1 1 30 

“ 7 

Rework 

Returned for Update 

Return to Initiator for 
Correction 


r 

1140 

1 & 

iniiation 

Updating per CMO 
Comments 

Update CR - Remove 
Sponsor s Approval 

Reset 

Signatures 

r 

|l50 

1 12 

cuo 

Processrg 

Resu emitted for 
Processing 

Return to CMO 


c 

|l60 

1 m 

Closure 

Cnange Proposal 
Cancelled 

Cancel Change Proposal 


r 

1 1 70 

j aaa 

Closure 

Reject Change 
Proposal 

Reject / Close CR 

Reject CR 


359c Closure 

3§9c Closure 

9S9c Closure 

32995 Initiation 


Review Complete 


CR Superseded - 
Review for Closure 

CR Wthdrawn - 
Review for Closure 
Reassigning Task 


Parent CR Superseded - 
Close Chid CR 

Parent CR Closed - 
Withdrew Close CR 


OSB 

Supersede CR 
Withdraw CR 

Reassign 


aenle/EdttWorfclkwv 


Workflow Name: 3SP CR 


Spac6 Shuttle Program Change Request (CR: Workflow 


Owner organization: MG 


Applies To: CR 


I Aiip’ui'i f.ilorinr. 


Available: 

3SPICBCR 


SSP CR 

SSP Closeout CR 


Audit imormatkm 


Inserted: USAFL\HARTJR1 07/08/2009 08:07:05 AM 
Last Updated: USADOBROWNMA 04/28/201 1 10:15:58 AM 








Step Name: [Approved - Submit to CMO 
Workflow Phase: j CMO Processing ^1 Workflow Status: (Draft 


Sort Order: 60 


Step Type: | - Select - 


Current State: [Processing Change Proposal 


Requested State: | Approve CR - Submit to CMO 


Completed State: JCMO Processing Complete 
Step Event: | Add CE *1 

Printable Version: Create ^1 


Include Reassign Option?: | Yes 
Update User in Table: j - Select - 
Reassign Field Name: | - Select - 
E- Signature Required?: [Yes j 
Step File Name: I 


Update CEPOC?: Yes 



3 Assist To information 


Assignment Type: j Meeting Secretary Org j 
Display Assigned To: j No 

Read Only: ( - - y] 


Table: j Select 


Organization: | - Select •• 
Individual: |- Select ■ 
Assigned To Org Label: J 
Assigned To Name Label: f 


Step Events represent PL\SQL procedures that run 
specific functions when the workflow step is 
processed 

Assigned To Information can be static (read-only) 
or dynamically derived 

Help information for the Next Step options are 
displayed from the Workflow label 


m 




Legal Value Cede Num e. |RECOMvtENCEDJ ! ROCES8ING 
Message Label: (Requested Process ng 
UooRoopome nto Table: |CMS*_CR_PROCE33 NCJ.W _H 
Load Response into field: jRECOM .lEriCED_FROCES3IN'_i 


Update MUtiple fields |Ves 3 

Update Table |CMST_CR_PROCESSiti 


Update Field | Spcnsor 


- .H 




!)$«« i'i } .T !>: VI, i M Si !SV 4 * V 1 a 

b t h *»]*. vie vhe mm ihml »ta® £3 - <s * - g 

Styfe I * Fermat — :Fot» * Site ♦jj ! ffl .fit. 


The CR is approved ty the sponsor end sjbmitiedto Tie Configuration Management oitice tor conmunty review and 
exposition -n automated e-man notmcaiior is sent to tne CMO OTtice ana a ias< win appear in their nbox jnm the CR is 
processed 

Additional help s located ir ths CMST Project Website Mps-usarjea-smeopscon 


Inserted U3ATX3ROVVNUA07;1 02009 1009:1 3AM 
Lest U plated USATX^RO^f JMA0^8201 1 1 0 44:20AM 


USA 
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Example 3 - Sample Step Events 


Step Event 

CASE NVL (p_workf low_Step. STEP_EVENT, 'NULL') 

WHEN 'Add CE' THEN 

A DD _C E _FROM_W°R K FL°W ( 

p_cr_processing_seq => p_cr_processing_seq 
,p_workf low_step_seq => p_workflow_step.WORKFLOW_STEP_SEQ 
,p_poc_org => v_assign_to_org 
,p_poc_user => v_assign_to_user) ; 


"Add CE" creates new Change 
Evaluations based on the Workflow 
CE configuration 


WHEN 'Process CR' THEN 

UPDATE CMST_CR_PROCESSING 
SET CRG_DATE = SYS DATE, 

CRG_C HAI R_NT_S EQ = p_US er . NT_SEQ , 

CRG_CHAI R_NAME = p_user .NAME 
WHERE CR_PROCESSING_SEQ = p_cr_processing_seq; 

IF v_cr.PROCESSED_OSB_IND = 'Yes' THEN 
DELETE FROM CMST_CR_CRG 
WHERE CR_PROCESSING_SEQ = p_cr_processing_seq; 

ELSE 

FOR erg IN (SELECT CR_CRG_SEQ 
FROM CMST_CR_CRG 

WHERE CR_PROCESSING_SEQ = p_cr_processing_seq) 

LOOP 

CM ST_ AGE NDA_PACK . PROCESS_CRG( 

p_cr_crg_seq => erg. CR_CRG_SEQ 
,p_cr_seq => v_cr.CR_SEQ 
,p_cr_processing_seq => p_cr_processing_seq) ; 

END LOOP; 

END IF; 


"Process CR" updates the Change 
Review Group Information and adds 
the CR to the Review Board Agenda 


WHEN 'Reset Signatures' THEN 
UPDATE CMST_CR 

SET SPONSOR_ORG_SEQ = NULL, 
SPONSOR_ORG = NULL, 

SPONS OR_ORG_DE SCR = NULL, 
SPONS OR_NT_SEQ = NULL, 
SPONS OR_NAME = NULL, 
SPONS OR_COMPANY = NULL, 
SPONSOR_DTTM = NULL 
WHERE CR_SEQ = v_cr.CR_SEQ; 


Reset Signatures" removes the 
applied Signature Information 


United Space Alliance 



Example 3 - Configuration Design 


Nex,s,e ^ 


Next Steps 


Modify | Save | 



pr 


Kissing Outside ol Board 


Return fqt R?wor!< (Irpro a.Q) 
Rttect Change Proposal 


Schedule to Board 
Process Outside of Board 
Return to Initiator for Correction 
Reject /Close CR 


1-4 


Previous Steps 

Request I nf ernal Board Revie w 
Request Sponsor Peer Review 
Sponsor Change Proposal 


Request Internal Board Review 
Request Sponsor Peer Review 
Submit for Approval 


1-3 


CE Reviews 


Add Review Delete Save 


Revi ew Type: CRG Pre-Review 

USA Ml 


Add CE | 


Select Order Assigned To 


r pio 


Due OayfS) Conditions Updated 


1 


2HSM1J 


03 / 1 8/20 1 0 
Flemming Melody J 


^MSj^SEgaJBTia Data Validation 


Data Validation Rules 


Modify Save 


|ir CR Sponsorship 

|io Submit CR to CMO 


Validate Mandator/ data exists to Sponsor \ Submit CR 
Validate Risk Assessment Exists for USA Sponsored CRs 


1-2 


Workflow steps are linked together 
to create an end-to-end integrated 
process 


Linked steps can spawn other 
workflow sub-processes 


Automatically generate new Tasks 


Multiple Validation Rules can be 
linked to each workflow steps 




USA 
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Updated 


Order. 


Active:| Yes 


Formal 


[ITEM NUMBER] has been approved by the sponsor and Is ready tor CMO processing. 


Initiator 


[INITIATOR] 

[TITLE] 


f Workflow Step f Next Steps f AddCEs f Data Validation 


Workflow E-Mail 


Select Order Send E Mail 


Copy From: -Select - 


Email Subject |[ITEM NUMBER] has b6en submitted fcr Processing 


Current Record [fTEM NUMBER] has been submitted for Processing 


Type:| Current Record 


[ITEM NUMBER] was Superceded by [PARENT NUMBER] 


Add Another E-Mail 1 Cancel i Save i Delete 


Add Delete Save 


02 / 18/2010 
Brown Mark A 


04 / 27/2011 
Brown Mark A 


Each Workflow Step can generate 
multiple e-mail notifications 


E-Mails are configured using a 
library of dynamic tags 


Attach Report: - S6led - 


[ITEM NUMBER] 


fifcM NUMBER] - ImTI.E] 


Dynamic Recipients: CR CPR 

CR Sponsor 
Watch Items 


Type Name or Select from List 


Static Recipients: 


Al-Shihabi Mary Jo Y 


[Screen: 143 

User: USATX\BROWNMA 


Recipients can either be dynamically 
generated based on the linked 
record or defined statically 


Current Build: C CS 00 3/14/201 1 I 
Curator RDM: Mark A. Brown '♦'1 


USA 
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Example 4- Audit Tracking Design 


> Audit tracking at the field level is a balance between business need and 
system performance 

> Configurable audit tracking allows business owner to decide which fields 
require traceability and alter as business processes change 

> Database trigger is built based on Field Selections dynamically 


Columns 



Available Columns: 


Assigned Columns: 



AUDITJTABLES 


AUDIT_TABLE_SEQ (PK) - VARCHAR2(1 00) 
TABLE_NAME-VARCHAR2(30) 
COLUMN_NAME- VARCHAR2(30) 
DISPLAY_ORDER - NUMBER(22) 
TRIGGER_COMPILED - DATE 
INSERTJD - VARCHAR2(30) 

INSERT_DTTM - DATE 
LAST_UPDATE_ID - VARCHAR2(30) 

LAST UPDATE DTTM- DATE 


AUDIT.TEMPLATE 


AUDIT_SEQ (PK) - NUMBER(22) 
AUDIT_DATE- DATE 
AUDIT_ACTION - VARCHAR2(1 5) 
COLUMN_NAME-VARCHAR2(30) 

N EW_ VALUE - VARC HAR2(4000) 

OLD_ VALUE- VARCHAR2(4000) 
DESCRIPTOR- VARCHAR2(100) 
REPORTING_SYSTEM - VARCHAR2(50) 
LAST_UPDATE_ID- VARCHAR2(30) 
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Step 1: Find the Audit Columns 

| cursor col_cursor is 

select column_name, rownum 
from CMST_audit_tables 
where table name = audit table name; 


Selects Columns identified 
in the Panel 


cursor cons_cursor is 

select column_name, position 
from all_cons_columns 
where table_name = audit_table_name 

and ( constrain t_name like 'PK_%' OR constraint_name like ' % P K ' ) 

and owner = 'APPL_CMST' 
order by position; 

cursor CHILD_CONS_CURSOR IS 

SELECT DISTINCT child_cc.COLUMN_NAME — , rownum, child_cc. position 
FROM all_cons_columns child_cc, 
all_cons_columns parent_cc, 
al l_t ab_col umn s ate 
WHERE child_cc. OWNER = 'APPL_CMST' 

AND child_cc .table_name = audit_table_name 
AND atC.COLUMN_ID < 4 

AND child_CC.CONSTRAINT_NAME LIKE 'FK_%' 

AND (PARENT_CC.constraint_name like 'PK_%' OR PARENT_CC .con, 

AND parent_cc.Column_name = child_cc .COLUMN_NAME 
AND at c . TABLE_NAME = child_cc. TABLE_NAME 
AND ate. COLUMN NAME = child CC. COLUMN NAME 


Finds Primary Key to store 
with audit records 


Finds Foreign Keys 
associated with record 


OR PARENT CC .constraint name like '% PK') 


Step 2: Create the Trigger 


v_tr igger_name := trim (substr ( 1 A_AUD_ ' | | audit_table_name, 1 , 30 ) ) ; 
sql_hdr :■= 'CREATE OR REPLACE TRIGGER ' I | v_trigger_name | | ' 

AFTER UPDATE or DELETE on ' | | audit_table_name II ' 
for each row DECLARE v_descriptor VARCHAR2 (100) ; BEGIN \ 
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> Step 3: Add Dynamic Body 


:= trigger_body I I 


IF UPDATING THEN 


OLD VALUE, NEWVALUE, DESCRIPTOR'; 


Loop through columns and 
build values statement 


sql_cols := sql_seq_name | |' , AUDIT_ACTION, AUDIT_DATE, LAST_UPDATE_I D, COLUMNNAME, 
open cons_cursor; 
loop 

fetch cons_cursor into v_con_col, v_con_cnt; 
exit when cons_cursor%not found; 

sql_cols := sql_cols | | ' , ' I |v_con_col; 

v_insert_values_suff ix := v_insert_values_suf fix | | ' , : old . ' I I v_con_col; 

end loop; 

close cons_cursor; 
open col_cursor; 
loop 

fetch col_cursor into v_col, v_cnt ; f 1 

exit when col_cu rsor %notf ound ; 

v_if_value_compare := ' IF ( nvl ( to_char ( : new . ' | I v_col || ' ) , ' 'A ' ' ) <> nvl ( to_cha r ( : old . ' I I v_col I I' ) , ' ' A' ' ) ) then '; 

select data_type 

into v_data_type 
from all_tab_columns 
where table_name = audi t_table_name 
and column_name = v_col 
AND OWNER = 'APPL_CMST'; 

If v_data_type = 'DATE' then 

sql_values I := ’ VALUES ( ' | | sql_seq_name II'. NEXTVAL, ' 'U ' ' , sysdate , nvl ( wwv_f low . guser, user ),''' I I v_col || ''' , 
to_char ( : old . ' I I v_col I I' , ' ' DD-Mon-YYYY HH:Mi:SS am''), to_char ( : new. ' | | v_col II ' , ' ' DD-Mon- Y YYY HH: Mi : SS am' ' ) , v_descriptor ' ; 
elsif v_data_type = 'CLOB' then 

v_i f_value_compare : = ' IF (nvl ( : new .'II v_col I I ' , ' ' A' ' ) <> nvl ( : old . ' I I v_col | | ' , ' ' A ' ' ) ) then ' ; 

sql_valuesl := ' VALUES (' | I sql_seq_name I I NEXTVAL, '' U' ', s ysda te , nvl ( wwv_flow. g_user , user) , ' ' ' I I v_col I I ' ' ' , : old . ' I I v_col II ' 
:new. ' | | v_col I I ' , v_descriptor ' ; 
else 

sql_valuesl := ' VALUES ( ' I I sql_seq_name I I ' . NEXTVAL, ' ' U' ' , sysda te, 

nvl (wwv flow .g user, user ) , ' " I | v_col | I ' " , to_char( : old. ' I I v_col II')/ to_char( : new. ' | I v_col II'), v_descriptor ' ; 

end if; 

sql_valuesl := sql_valuesl II v_insert_values_suf f ix I I ')'; 
trigger_body := trigger_body I I ' ' II 

v_if_value_compare II ' ' II — if new value != old_value then 

v_insert_stmt_prefix I I sql_valuesl || '; ' || ' ' II --insert into audit table 
' end if; ' ; 


--end of 'IF UPDATING THEN' 


end loop; 

trigger_body := trigger_body | I ' end if; 
close col_cursor; 

trigger_bodyl := t rigger_body 1 I I ' end;'; --end of sql_hdr begin 

execute immediate SQL HDR II ' ' II trigger_body || ' ' II trigger_bodyl ; 
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rom* 


I -ell on 9 « 
Du« Dal* 


Itn* r*p<yi moudes a listing cl ail Dull and Open cnange Rerjuesis baaed 
Roles 


| Report trom Search 


Report Name: 


| CR_Llf 9 Cirle_R 9 po(t 


ICR.STATUS = Open OR CRJ 3 TATU 3 = Draft; 


Current!: no Eternal File rrtst Please uolcad on* by using region hole* 


Inserted By On: DS>T>.' 8 ROv < ;MUA 0 » 24 r 2010 09 3 « 27 AM 
Last Updated ByOtr. DSAFL-FLEMMIMJ 04 / 27 f 201 1 03 02 25 PU 


Parameiei Type-Region:! OR 


Display Result: [v»s _*J 

. Column V/Klth: (To Wtap Column: I Yes yl 


Description: j.jtomaled E Mall 

15 a! 200 

Copy From: |. Select- 

E Mad Subtactjictlon -ITEM NUMBER, cn I 3 CURCE HUMBER' is o.eidue 

iJW,, “ lsiu> in <»i 

in i » «» ; >= •• I E E I :? * u Kl e * a ■ s I* • 
iH«n -0 -•> ■ : _____ 


Form Title: k ja;c 3 nuBio Program Closeout 
jchanu* Request 


Description: kpace Shuttle Progiem Closeout Chang* Request 


CR Tab 2: 12101 3 


Display Order i 

Screen: 2000 - SSP Change Request 
Field llama: P 20 O 0 J«aT_.-.ORKPLOA_?TEP.?EC 
Mover Help | L1S | r* options tor moving Ih* SMSul CR to M 


Show Workflow Opeons I >es »l 
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ust of option* lor mcMr.g me seiedea CR to me ned sup m me automat* 
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Configurable systems allow for future 
growth with minimal cost 

Users appreciate the control and 
power of configurable systems 
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Inserted By On: APPL_CMST 0 A 2 Z -2010 07 *9 44 AM 
Last Updated By On UDC'DSCtORTI 0112^010 07 56 15 *M 


Current!: no E«lemal File rust. Please uolcad one by using region below 


No Limits to the^Power of Configuration 
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» / I* AM=r « U m m I l ■ % $ 1 B 9> □ © aV 
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